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Objectives 


¢ Describe distributed, embedded, multi-tasking, 
multi-user and real-time operating systems 


¢ Describe BIOS, device drivers and virtual 
machines 
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Distributed Operating 
aS stem Phow that the operating system 


manages communication with the hardware 


¢ A distributed OS can coordinate the 
processing of a single job across multiple 


Corer raArc 


Hidden to user 
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Distributed Dearttn 
>ystem 3, be run by the user that uses 
data or resources from any other computer 


¢ Resources could include processor time, memory and 
I/O facilities 


¢ The distribution of tasks is coordinated by the 
OS passing instructions between computers 
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Distributed Operating 
PYSTEMS cos more computational 


power with the illusion of working with a 


Sinala nrrnrcaccnr 


Hidden to user 


¢ No need for training or writing programs differently 
BUT 


¢ The programmer has no control over the task 
distribution as this is entirely handled by the OS 
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Multi-tasking system 


¢ A single processor can appear to do more 
than one task simultaneously by scheduling 


processor time 


Reading a 
document, browsing 
the web and 
listening to music at 
the same time 


Other processes are 
also running in the 
background 


----> 


(& Task Manager 


File Options View 


Processes Performance Apphistory Start-up Users Details Services 


Name 


Apps (5) 


B Adobe Acrobat Reader DC (32 b... 


© Google Chrome (32 bit) 
& Spotify (32 bit) 
& Task Manager 


‘hm Windows Explorer 


Background processes (70) 


(Ol Adobe Acrobat Update Service (... 


[=] Adobe Genuine Software Integri... 


b= Adobe RdrCEF (32 bit) 

Ge Adobe RdrCEF (32 bit) 
Adobe Update Service (32 bit) 
@ AnkerMonex (32 bit) 


[=] Application Frame Host 


Fewer details 


2% 
CPU 


34% 
Memory 


77.9 MB 
71.1 MB 
62.3 MB 
11.5 MB 
27.2 MB 


8% 
Disk 


0 MB/s 
0.1 MB/s 
38.9 MB/s 
0 MB/s 

0 MB/s 


0 MB/s 
O MB/s 
0 MB/s 
0 MB/s 
O MB/s 
O MB/s 
O MB/s 


0% 


Network 


0 Mbps 
0 Mbps 
0 Mbps 
0 Mbps 
0 Mbps 


O Mbps 
O Mbps 
0 Mbps 
0 Mbps 
0 Mbps 
0 Mbps 
0 Mbps 


- oO 


obs, PG ONLINE 


Multi- -uSer, multi-tasking 


System... use a very powerful computer 
called a mainframe 


¢ These might be seen in universities or large 
businesses 


e Lots of users with their own terminals access 
the mainframe’s CPU and each gets a time 
slice 


. E aC h te rm Terminal Terminal Terminal 
Drocesses 
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Mobile Hesradine Systems 


¢ A smart phone is a computer with a multi- 
tasking Operating System 


¢ The iOS operating 
system on an iPhone 
for example, can run 
notes, calculator, 
to-do and phone 
apps at the same time 
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¢ Mobile operating systems are linked to 
specific hardware 


¢ e.g. Android phones have different hardware to iOS 
phones 


¢ A low level proprietary OS is used for handling 
the hardware and special features 


¢ Features include cellular connectivity and wi-fi 


¢ Meanwhile, the main OS handles the user 
interface and running applications 
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Open source operating 


system an open source OS based on Linux 
and owned by Google 


¢ It is used by all major device manufacturers 
including Samsung, Motorola, Dell, Ericsson 


¢ It allows for major customisation 


e A device manufacturer can fine-tune the OS to 
suit their devices, and add additional features 
or user Interfaces to enhance the user 
experience 


¢ The interface and the available apps can bea 
major selling point (obs, PG ONLINE 
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Worksheet 2 


* Complete Task 1 on the worksheet 
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iuleandied Operating 


>y¥.st ema in your home have an OS and 
run simple programs 


¢ How many examples can you think of? 
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Household iavices 


¢ The embedded OS has minimal features 


¢ Application programs are held in ROM 
¢ There is a limited amount of RAM 


¢ The user interface is simple and minimal 


¢ What do you think the inputs and outputs would be for 
a household appliance? 
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Real time Operating 
Pystems. systems must operate in real 


time 
¢ Must respond extremely quickly to inputs 


¢ May need to cope with many inputs simultaneously 


¢ Real time Operating Systems are usually seen 
In safety-critical environments 


¢ If a hardware component fails, the OS must 
have a failsafe to detect this and respond 
appropriately 


¢ There is hardware redundancy - crucial 
components are duplicated in case one Faw Ss oni 
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Case study - Therac-25) 


¢ 1980s radiation therapy machine “© 
with a embedded ee 
operating system 
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Worksheet 


* Complete Task 2 on Worksheet 2 
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BIOS 


¢ BIOS (Basic Input Output System) is stored in 
ROM 


¢ The BIOS boots the computer at start-up 
¢ Initialises and tests hardware 


e Loads ig 


> Standard CWHOS Features Load Fail-Safe Defauits 
> Advanced BIOS Features Load Optinized Defaults 
> Integrated Peripherais Set Supervisor Password 
> Power Managenent Setup Set User Passawor d 

> PaP/PC! Configurations Save 4& Exit Setup 

> PC Health Status Exit Mithout Saving 

> MB Intelligent Tweaker(W.I.T.) 


ct Ite il Save CNOS to BIOS 
ave & Ex it Setup mia Load CMOS from BIOS 


sc Quit Tier: Sele 
S 


Fs Q-Flash Fie 


Miscellaneous BIOS Features 
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Device drivers 


¢ A driver is a program that provides an 
interface for the OS to interact with a device 


¢ Drivers are hardware dependent and OS 
specific 


e Drivers are needed to allow the OS to control 
hardv'>"* 


SB nas ; 
._ fy Device Manager 
devic 
File Action View Help 


¢o\ni\B\Bm/B|Rkxe 
Ww ra Phoenn 
w ij Audio inputs and outputs 
4) Realtek Digital Output (Realtek High Definition Audio) 
ij Speakers (Realtek High Definition Audio) 
[9 Computer 
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~ [i Display adapters 


5 card 
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Device sivas 


¢ The OS does not need to know the specifics of 
the hardware to be able to interact with it 


: Any brand of hardware 

: device can be controlled 
as long as there is an 
OS compatible driver 


Requests to invokes driver Instructions sent 
control a device routine to device 
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Virtual Machine 


¢ Software Is used to emulate a 
machine 


° Can be used for running one OS 
inside another to emulate 
different hardware 


°¢ A virtual machine can execute 
intermediate code e.g. Java virtual 
machine executes Java byte code 


¢ The MAME virtual machine can emulate 
the hardware of old arcade machines 
so that their games can be played ona 


modern PC cree 
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Plenary 


* Operating systems can be 
¢ Distributed across multiple computers 
¢ Embedded into systems such as home appliances 
¢ Multi-tasking, for doing several things at once 
e Multi-user, to allow a mainframe’s CPU to be shared 
¢ Real-time, to respond quickly when safety is critical 
¢ The BIOS loads the operating system at boot 
time 
¢ Device drivers allow the OS to control 
hardware 


* Virtual machines are software emulating = "°°" 
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